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Introduction
In ancient Greece the Pythagorean had the conviction 
that our universe is ruled by numerical relations.[1] Re-
cently Max Tegmark redefined this idea once again 
with the publication “The Mathematical Universe”.[2] 
The idea our universe is “constructed by mathematics” 
isn’t amazing because mathematics is a language to de-
scribe reality in an accurate way. It would be really 
awkward if we state that mathematics and reality are 
not related at all.
However, this has consequences because it is not real-
istic to assume that the foundations of mathematics 
shouldn’t be identical to the foundations of physics. 
That’s why the basic mathematical properties of our 
universe are the cause behind the creation of 
everything that exist.
Structure
Basic fields – as a structure that fills the whole uni-
verse – have the ability to change in a continuous way 
although macroscopic space shows to be homogeneous 
and isotropic. An apparent contradiction if we imagine 
the differences between vacuum space and a black 
hole, to name 2 quite different phenomenological ex-
amples.
However, in terms of field concepts different basic 
properties of the individual units of the field structure 
will lead to the conclusion that dynamical fields cannot 
exist. Comparable with the empirical based conclusion 
that we cannot build a working gearbox with gear 
wheels that have different sized tooth. In other words, 
the existence of observable phenomena everywhere in 
the universe shows that the underlying structure must 
be build up on identical basic properties. Basic proper-
ties that are invariant as well as variant.
I can visualize the structure of the basic fields in a 
schematic way because the structure is the only exist-
ing reality. Figure 1 shows a volume in space that’s 
build up by units with identical basic properties.
figure 1
Tessellation
The volume in figure 1 is composed of identical cubes 
and all the cubes tessellate the volume. If we examine 
the image a question arises about the mathematical 
properties that determine the shape of each unit. Be-
cause the volume of each unit inside the large volume 
cannot be a variable. Every unit must have an identical 
volume and every volume must be invariant.[A]
I cannot state that the shape of every unit in figure 1 is 
caused by an internal cubical shape forming mechan-
ism because a cube isn’t a dynamical shape. It is im-
possible to change the shape of a cube with an increase 
or decrease of only 1 property. Because if I have to 
change 2 or more properties at the same moment – syn-
chronously – I have to face the conceptual problem that 
there must exist another underlying reality that facilit-
ate all these synchronous changes of the cube.
Figure 2 shows the effect of a non synchronous altera-
tion of the shape of one unit (rotation is the alteration 
of a shape in relation to everything around). 
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figure 2
The result is the creation of volume that isn’t part of a 
unit. That is impossible so we have to conclude that all 
the units in the universe change their shape synchron-
ously in a topological way (the invariant property is the 
identical volume of every unit).
The only reasonable solution for the problem of the 
missing dynamics is the assumption that every unit rep-
resent a scalar mechanism. Not only because of math-
ematical reasoning but also because the Higgs field – a 
scalar field – is a basic quantum field and it takes up 
about 74% of the volume of our universe.[B] Moreover, 
the sphere is the dominant geometrical shape in the 
universe, everywhere and at every observable scale. 
If I propose that the volume and size of every unit is 
caused by the scalar mechanism, I have solved the con-
ceptual problem about the existence of units that rep-
resent more than 1 basic quantum field. Because basic 
quantum fields have the ability to interchange proper-
ties. In physics we know that the Higgs field and the 
electric field – a topological field – can exchange en-
ergy. A local transformation that is called the Higgs 
mechanism, a transfer of energy that is caused by the 
decrease of 1 or more local scalars.
figure 3
Figure 1 shows in a schematic way the tessellation of 
the universe by the units of the structure of the basic 
quantum fields: quantized space. Scalars cannot tessel-
late space but deformed scalars can. The result is the 
division of the volume of every unit in 2 parts. An in-
scribed sphere that represents the undistorted scalar 
mechanism and a deformed part of the scalar mechan-
ism. Figure 3 shows the concept – applied on a cube – 
in an easy imaginable way.
Thinking about the tessellation of space by spatial units 
with identical basic properties isn’t easy because in 
daily live reality is phenomenological reality. It only 
shows the mutual relations between the observable 
phenomena. Actually, phenomenological reality shows 
only local mutual differences.
Therefore, the observable phenomena are specific local 
configurations of the properties of the units of the un-
derlying field structure. The consequence is that the ve-
locity of the observable phenomena is the propagation 
of mathematical properties – local differences – within 
the structure of quantized space, while the structure of 
quantized space is in rest.
figure 4
The origin of quanta
Figure 4 shows the flat scalar field (Higgs field).[3] Ac-
tually these scalars represent the inscribed spheres of 
the units of quantized space (see figure 3). It is easy to 
calculate the relations between the 2 distinct parts of 
every unit if our universe is static and 100% symmet-
rical (every unit has the same shape). But the volume 
and the surface area of a sphere is determined by the 
number pi (π) and the volume and surface area of the ) and the volume and surface area of the 
deformed part of the unit by the square root of 2 (√2).
Both are irrational numbers so it is impossible that both 
volumes and surface areas share the same geometrical 
“fixed units”. In other words, it is impossible that the 
volume/surface area of the inscribed sphere is – for ex-
ample – exactly 2 or 3 times the volume/surface area of 
the deformed part of every unit of quantized space.
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Unfortunately, modern physics has showed that the en-
ergy in our universe is quantized (directly related to 
Planck’s constant). That means that every observable 
change is caused by the transfer of one – or a multiple 
– of a fixed amount of energy. In other words, observ-
able phenomena are “build up” by numbers of fixed 
amounts of energy. So how is it possible that the 
quantum of energy is a fixed amount of change while 
the “creators” of the quantum – the not-deformed and 
deformed part of the units of quantised space – are not 
“build up” by fixed amounts of volume and surface 
area?
figure 5
The volume of every unit of quantized space is invari-
ant. That means that every deformation of the shape of 
the unit – see figure 6 – is the result of a synchronous 
transfer of a flux of infinite small amounts of volume 
within the boundary of the unit. All the units of quant-
ized space tessellate space thus every change of the 
shape of a unit shows an “input” deformation and an 
“output” deformation in relation to the adjacent units. 
The green arrows A and B in figure 5 are 2 “input” de-
formation planes and the red arrows C, D, E and F are 
“output” planes of the unit at this moment.
Therefore: Vinput = Voutput or Vinput – Voutput = 0.
If the quantum of energy is equal to the flux of infinite 
small amounts of volume that are transferred within the 
boundary of the unit of quantized space, energy cannot 
be quantized. However, the quantisation of energy is 
directly related to phenomenological reality. In other 
words: the observation of the quantum is the observa-
tion of a local change. 
A local change is the start of a difference between a 
local state of energy in relation to “everything” around. 
For example if the red output arrow C changes into a 
green arrow. Of course Vinput = Voutput is conserved.
figure 6
But this is impossible if the change of the shape of the 
unit isn’t synchronized with the transformation of the 
shapes of all the other units in the universe.
The consequence is that the topological transformation 
of the shapes of all the units by the internal transfer of 
a continuous flux of infinite small amounts of volume 
is “interrupted” by a change of one or more input and 
output planes.
Conclusions:
• The existence of the quantum of energy is the result 
of the tessellation of the universe by the units of 
quantized space.
• All the units of quantized space transfer 1 quantum 
of topological deformation at the same moment.[C]
Topological deformation
The origin of the change of the shape of every unit of 
quantized space is the continuous deformation of the 
internal spherical forming mechanism of all the units of 
quantized space. Because all the units tessellate space.
Figure 4 shows the scalars of the flat Higgs field, the 
inscribed spheres of the scalar mechanism. From the 
geometrically point of view the scalar is the inscribed 
sphere of the unit of quantized space. But the inscribed 
sphere is not static; the scalar mechanism of every unit 
tries to “force” the shape of a full scalar. That means 
that the whole volume of the unit tries to obtain the 
shape of a sphere.
figure 7
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Figure 7 shows the joint face of 2 units in cross section. 
At the right side I have drawn the “true” appearance of 
the joint face of the unit at the right side (rhombic do-
decahedron). The dark blue colour indicates the 
volumes of both units that were in all probability in-
volved in the displayed deformation.
The topological deformation in figure 7 – the transfer 
of volume within the boundary of the unit – represents 
a number of transferred quanta. The velocity of a linear 
transfer of a quantum is the speed of light. The already 
stored quanta – that means the fixed amounts of 
volume that are already transferred to a joint face 
within the boundary of the unit – are not involved in 
the present transformation of Vinput = Voutput. 
Figure 7 clarifies the influence of the deformation of 
the deformable part of the unit on the magnitudes of 
the scalar vectors – see figure 8 – of both units. The 
vectors are generated by the transfer of volume to the 
joint face by the unit at the right side. That means that 
the mediated vectors are vectors of the magnetic field. 
The light and blue coloured volume is the electric field.
figure 8
If all the units of quantized space have identical scalars 
– the flat Higgs field – the inscribed spheres are in a 
state of equilibrium. So I have to conclude that all the 
changes of the shapes of the units within vacuum space 
– volume where the Higgs field is flat – are created by 
the deformed part of every unit. The cause behind the 
lack of a static equilibrium of the deformed parts of the 
scalar mechanisms are the irrational relational numbers 
π) and the volume and surface area of the  and √2, mentioned at page 2.
The deformation of the shape of a unit is the result of 
the transfer of quanta within the deformed part of the 
scalar mechanism of every unit. Actually it is about the 
changing of the red and green arrows in the schematic 
figure 5. This changing of the direction of the topolo-
gical deformation within the boundary of the unit will 
effect the symmetrical vectors within the scalar of the 
units within vacuum space (figure 9). In other words: 
the linear transfer of 1 quantum generates a positive or 
negative vector – super positioned on the symmetrical 
vectors – with the magnitude of 1 quantum. Because 
Vinput = Voutput represents the conservation of energy 
and the smallest amount of energy – related to observ-
able reality – is 1 quantum (= Voutput) .
 
figure 9
In other words, if a unit has a high amount of topolo-
gical deformation it has generated strong scalar vectors 
too. These scalar vectors are known as the magnetic 
field and the deformed volume of every unit is known 
as the electric field. Both fields change their correlated 
magnitudes synchronously (that’s why we call it “the 
electromagnetic field”.
Figure 4 and 8 show that every scalar within the flat 
Higgs field has 12 scalar vectors. The dominant scalar 
vector at a certain moment is the cause behind the next 
increase of deformation in one of the joint faces of the 
unit that corresponds with the dominant scalar vector. 
However, reality is a bit more complicated.
The magnitude of a distinct scalar vector is created by 
all the units in the universe. Because vectors are not 
bound to the speed of light. Moreover, every topolo-
gical deformation is caused by a flux of infinite small 
amounts of transferred volume. In other words, most of 
the time the deformation of 1 quantum will influence 
more than one “Voutput” face (see figure 5).
Calculations
The description of the topological deformation of the 
units of quantized space raises a question about the 
computability of the spatial changes within a certain 
amount of space. For example a volume of 1 cm3. Be-
cause if we can calculate a sequence of spatial changes 
the result must be the appearance of some of the ob-
servable phenomena, like elementary particles.
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figure 10
The size of 1 unit of quantized space must be a little bit 
smaller than 1/6 of the radius of the proton, because a 
proton has rest mass – a reduced scalar – and has spin –
a rotational transfer of topological deformation – 
within its boundary. Moreover, the size of every unit is 
directly related the amount of linear quanta that are 
transferred by one unit in quantized space.
If the size of one unit is about 0,5 · 10−15 m one 1 cm3 
will enclose about 9 · 1040 units and every unit trans-
fers 6 · 1023 quanta/sec. Unfortunately, reality isn’t “di-
gital”. Every topological transformation is the result of 
a flux of infinite small amounts of transferred volume. 
And last but not least, our universe is non-local too. 
That’s why we have to implement “the universe” at the 
outside of the volume of 1 cm3 to get 100% reliable 
results. That’s why the simulation of all the changes 
within quantized space with the help of calculations to 
create phenomena within a large amount of units – e.g. 
a Hydrogen atom – isn’t a realistic option. Moreover, 
there is another problem too.
Figure 10 shows in the centre a galaxy (hardly visible). 
The galaxy – an enormous amount of concentrated 
quanta – is created by the units of a huge volume of 
space. Much and much larger than the volume of the 
galaxy and its direct surrounding. Actually, if we dis-
tribute all the concentrated quanta of the mass in our 
universe in such a way that every volume in space has 
a nearly equal amount of average topological deforma-
tion, we are arrived at the state of our universe at the 
start of the present cycle of evolution. 
The consequence is that if we want to calculate all the 
changes within a small volume of space – e.g. 1 cm3 – 
it is not for sure that we will discover simulated phe-
nomena that show a high degree of similarity with 
known phenomena in physics.
The dark grey pointers in figure 10 show in a schem-
atic way the enormous volume that was involved into 
the concentration of the quanta that created the mass of 
the galaxy. The blue pointers indicate the resulting 
scalar vectors within vacuum space that emerge at the 
moment rest mass is created by the Higgs mechanism 
(Newtonian gravity).
Conclusion: if I want to understand the creation of ob-
servable phenomena by the structure of quantized 
space I have to use mathematical reasoning instead of 
calculations that simulate the evolution of the changes 
within the structure of the universe.
Concentration
The basic properties[A]  and the tessellation of all the 
units of quantized space elucidate why the creation of 
the observable phenomena is the result of the concen-
tration of topological deformation in space.
Every “output” deformation of a unit is only possible if 
there is a synchronous correlated “input” deformation 
(see figure 5). The result is a local increase of topolo-
gical deformation because of the decrease of the length 
of the “loop” – e.g. spin – within the involved units of 
quantized space. Figure 11 shows the principle.
figure 11
The evolving concentration of quanta at the atomic 
scale results in the creation of mass and rest mass. 
However, the concentration of quanta by the units of 
quantized space within a large volume in space – see 
figure 12 – will result in the creation of 3 distinct 
“types of space”. A small volume with a huge amount 
of concentrated energy (A), a large volume showing a 
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small deficit of deformation for every unit in relation to 
the average deformation of space (B) and the average 
deformation of space “itself”, the apparent not involved 
units of quantized space (C). 
figure 12
The concentration of energy in the centre (left image I) 
represents an amount of energy we call “a particle” 
which energy is equal to the distributed deficit of en-
ergy of volume B. Nevertheless, even if the concentra-
tion has caused one or more scalars of the Higgs field 
to decrease – the creation of rest mass – all the other 
involved units have scalars with the same magnitude, 
the flat Higgs field. In other words, all the quanta trans-
fer within volume B represent changes within the elec-
tric and the magnetic field. Therefore particle A and 
volume B are coupled together because of the existence 
of the average deformation of the units in volume C 
(positive and negative electric charge; +e and –e).
The basic properties of the units of quantized space[A] 
show that symmetry isn’t a normal situation at the low-
est level of reality. The scalar mechanisms of all the de-
formed units “try” to capture the shape of a full scalar. 
In other words, the symmetrical particle A – inclusive 
volume B – has to rearrange its configuration and the 
result is an asymmetrical concentration of quanta (fig-
ure 12, right image II).
Every linear transferred quantum has a velocity that’s 
known as the constant speed of light. However, figure 
12 (I and II) shows a static situation. In other words, 
the asymmetrical particle A has a spin (red arrows) and 
has a velocity that is related to the amount of concen-
trated quanta because every unit in quantized space 
transfers 1 quantum synchronous with all the other 
units in the universe. In other words, the amount of de-
formation of a unit – in relation to the average 
deformation of the other units around – is responsible 
for the velocity of the transfer within quantized space.
Therefore it is not by chance that a free neutron decays 
into a proton, an electron and an anti-neutrino “by the 
weak force”.[4] The mass of the proton is smaller than 
the mass of the free neutron so I have to conclude that 
the energy of the electron is a “push off” of quanta dur-
ing the transformation of the neutron into the asymmet-
rical proton. The amount of quanta of the electron is 
part of the concentration of quanta within volume B 
that resulted in the creation of the free neutron.
Therefore it is reasonable to expect that the size of 
volume B will decrease because of the restore of the 
surplus of quanta (the electron). But electrons are ob-
served phenomena that represent a distinct amount of 
energy. So I have to conclude that the size of volume B 
doesn’t decrease in “normal situations”. The involved 
units of quantized space that represent volume B will 
push the electron to the boundary of volume B to main-
tain their state of less deformation (in relation to C). 
Figure 12, image II shows the consequences of a mov-
ing asymmetrical particle. Volume B “is forced” to ad-
apt constantly to the “frequency-like” movement of the 
asymmetrical particle because particle A contains the 
whole deficit of deforming of volume B (in relation to 
the average deformation of volume C).
That’s why the surplus of quanta of the electron shows 
like a wave-like electromagnetic phenomenon within 
the configuration of the Hydrogen atom. Figure 12, im-
age II, shows the reason why the proton forces the 
quanta of the electron at the boundary of volume B to 
act as a wave-like pattern (indicated by r and p). Be-
cause p is part of volume B and it is forced to the state 
of energy of volume C. At the opposite side r is forced 
to become part of the energy state of volume B. There-
fore it is impossible that more than 2 electrons can 
share the same quantum state in one “orbit” (Pauli ex-
clusion principle[5]).
figure 13
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If the local electromagnetic field C around particle A 
and volume B has too much turbulence (high amp-
litudes), volume B will “dissipate” within volume C 
(figure 13, image II). The result is the creation of a free 
electron that is no longer part of the configuration of 
the Hydrogen atom.
An electron has no rest mass thus its boundary is vari-
able. That means that an electron has a size that is de-
termined by the local properties around. So if I try to 
smash 2 electrons against each other with the help of a 
high-energy particle collider the electron shows a 
point-like structure. All the topological deformation – 
the amount of quanta of the electron – can be “ab-
sorbed” by 1 unit of quantized space at the moment of 
collision.
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